diljjkUl 

■» (jk (jj\ jaft Jjaj Jili 0 j 1 jISIj i-Ne.la 1 a tt SjLa uLia£ jjlali 

GUEZOURI Aek - lycee Maraval - Oran (JjVt 


jjSn (-jUHi 
01 S^jil 


- I 

£>-^jV -I 

^)j£l jl qj^)j£J £ ! c_jLuoj£V .} A f^ 

$ (JC- GjliC- CjUitda^Jl fiJjLa) 

Mn04 (aq) + 5 e +8 H + ( aq ) = Mn 2+ ( aq )+ 4 H20(i) 

{ : (jc. SjUc. d jj aJjLai 


Cr 2 07 2 ( aq ) + 6 e +14 H + (aq ) - 2 Cr 3 + ( aq) + 7 H 2 0(i) 


■ J UJJ^! Lp t jAlll jA>a ^ \ J j3 jA ; 

: ( Zn) «■'— jj » >> 


Zn = Zn 2+ + 2 e 


aJjUi 


Fe 2+ = Fe 3+ + e 


Ajj&ja I dlj'il nil 


Ox /R QCl '. dllj L^.iUaj^al \ g jj£j 4 Jbud^Q ^USjolIaII 4x> <dt ^A -Iuo^j^g / 4dl±i]| 

. (Reducteur) > Ret/ j (Oxydant) jA Ox 4lu^ 

; 4 Jl*j 

Mn04 ( aq ) / Mn 2+ ( aq ) 

12 (aq) / I (aq) 

S 4 O 6 2 (aq) / S 2 0 3 2 (aq) 


S^WSCV 


(aq) 


F 6 (aq) / Fe (aq) 

Fe 2 + (aq)/ Fe( S ) 

Zn (aq) / Zn(s) 
Al 3+ (aq)/ A1( S ) 


H 2 0 2 ( aq ) / H 2 0(l) 
0 2 ( g ) / H 2 0 2 ( aq ) 

Ox + nc — Red ! dllj Ox / Re d AdLnlLj a \W <. , j A-J c. 4 jL-^j 

? j! SaluiSSU Au j A aLuaj AJjlxa i_u£j lJL£ 

MnC>4 (aq) / Mn 2+ (aq) <bU*ll ; Jlla 

: — 1 


MnC>4 (aq) - Mn 2+ ( aq ) 


1 


\ 4 (H 2 O ) C-dolL Jksy\c> Jali^il AjjLalt (J-lll *\a\\ qgi — 2 

M 11 O 4 ( a q) — Mil ( a q) 4 H20(i) 

; 4 (H + ) dUjJj^iJlj ofr. JJ^I j JaLujjVI - 3 

Mn04 _ (aq) + 8 H + (aq) = Mn 2+ ( aq ) + 4 H 2 0(l) 

a jaiAa> c. ^gJUlUj i dUjj&lVI n*n^j i Aju^j-c Mn 04 ~ ‘ jj&JVI ^JaxJjj Adddl JjiaJ - 4 

.^Luull <^ja ^UjjSSl! 

djUj^jSJVI did £^.^}a 1I ^jV 6 (j^Ajll ^ja c!jUj^jj£JVI c q t u>n £^.^)a aJL^. 

1 4-U^j 

Mn04 (aq) + 8 H + (aq) + 5 e = Mn 2+ (aq) + 4 H 2 0(1) 

£t_fcjj - flAu^Sft Jclij 

. Ox /Ret/ <j!)l£juaJ d)A^ AuddjAJl <^\ £-^J-*ll (J* d_)U jjjSJVI Jdiljl 4ja CjA^j q^All (Jc-lijll jA 

q^jAa-ol ^ Jajuo j ^jj) AjA^JI <J ^ £a jJjuoLj ijdl dUxi* JjjAl q^l A (J Jc-lij ; J1 14 

. Ox /Re d uH^-nll Vjl 

j! ^Lu ? <llxa ^yc. I^IaI t aJIxs ^jc. Si^Li k + C-U-^ t (K + ,Mn 04 _ ) ^ j? j * *<' dtjju-a^j 

Cy* cJjVl j^axII q^s ^^jjui1j^ji]| ^jks^\g> ^ y jj ^ 4_i^jldll Adilall q^a .^j^^aII Aisk^II aJj)^ xmj Aaaj q£i 4 iSjfi £^^>a 

( c qj n«o'ill (JjA^. 

4jj» k^\ UaR\ Iv + Sijdill <jl (J) 4 Ajl*i JJC. *djdi UUjik^l q^JUlUj 4 Uj* i>>» IAjui^J^a ^j^dljJill Sijduo (jj£j lAgJ 

■ 4jj2£JI 

? Mn 2+ S^jdill jA A^dull q 5 ^ £^.^)aJ| (J c ! (Jj^ j iilxAJuJ jl£i 

till ^gdaxJ ^jjjUdll IaI 4 1 ^ hq Vi ^jl tiLl^d t (JIaxHjojVI CjUjUj tilliA . Ia^-J C \W In a JJC. duU ( q^lSj V | till (JjSl 

AdLnll 4 AjJa^A^. Jal dajujj q^i M 11 O 2 ^ Ix^.^)a AaJ M 11 O 4 Ajuo^^aII qjjaAJ iljAa _ djLdUjll a^A 

. Mn 04 _ / Mn02 

d^lc-lilll Jaj^)juj ^5-Sc* ^i^aII 



. j! — SAu^Vl CjUj^ K + / K j Mn 04 ^ / Mn 2+ u£^'- i ^' aw UJ 1 ^ 

£^.^a]tj AiaiSj^J! jLjJ^.1 qgi lilaij “LojIS ti] « AjS V ( C5^ <iuJl (_^a jjjijJI I JA 

^Jdlc.1 <\)a\\ 

Jal^AlU qjjjlij (^ 0 ) ^jjyadll ^ajujj ^j^a£ 

^gic. !>UiLuaA tilLt-^.V JaSa Iaa ^ja q^Aj^aa Ul _ ^^jLaII Iaa — oAu>SVl ^jjaaL L_i3liaA ^c. ciul 

aJjUla AjIj£ qgJUlUj 4 ^jjjjix^aill (JjIiIjIxaII AjIj£j ^jjjjjljj ^ja aJJ 4 q^da Jji^A qgi ^^.^)a 1I jl Ajuo^^aII jblkl 

^.jl — S AjujSV 1 
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(Jjljil nil Qdaxjl 4j 4 ' liilt ujl_j 


(JaljS) 7^ 0 

4 ill AJjl— jla]| 


+ 2,87 

F 2 + 2e~ = 2F 

f 2 /f _ 

+ 2,10 

S 2 0 8 2 ~ + 2 e“ = 2 S0 4 2 

S 2 0 8 2 -/S0 4 2 - 

+ 1,77 

H 2 0 2 + 2 H + (aq) + 2 e“ = 2 H 2 0 

h 2 o 2 / h 2 o 

+ 1,71 

C1CT + 2 H + (aq) + 2 e“ = Cl“ + H 2 0 

cio~ /cr 

+ 1,49 

Mn0 4 + 8 H + (aq) + 5 e = Mn 2+ + 4 H 2 0 

Mn0 4 / Mn 2+ 

+ 1,42 

Au 3+ + 3 e = Au 

Au 3+ / Au 

+ 1,36 

Cl 2 + 2 e =2 Cl 

Cl 2 / Cl 

+ 1,33 

Cr 2 0 7 2 ' + 14 H + (aq) + 6 e“ = 2 Cr 3+ + 7 H 2 0 

Cr 2 0 7 2 “/Cr 3+ 

+ 1,23 

0 2 + 4 H + (aq) + 4 e“ = 2 H 2 0 

o 2 / h 2 o 

+ 1,07 

Br 2 + 2 e = 2 Br 

Br 2 / Br 

+ 0,96 

N0 3 + 4 H + + 3 e = NO + 2 H 2 0 

N0 3 _ / NO 

+ 0,85 

Hg 2+ + 2e = Hg 

Hg 2+ / Hg 

+ 0,80 

Ag + + e“ = Ag 

Ag + / Ag 

+ 0,77 

Fe 3+ + e“ = Fe 2+ 

Fe 3+ / Fe 2+ 

+ 0,68 

O 2 + 2 H + (aq) + 2 e = H 2 O 2 

O 2 / H 2 O 2 

+ 053 

I 2 + 2 e = 21 

I 2 /I 

+ 0,34 

Cu 2+ + 2 e“ = Cu 

Cu 2+ / Cu 

+ 0,15 

Cu 2+ + e“ = Cu + 

Cu 2+ / Cu + 

+ 0,15 

S0 4 2- + 4 H + (aq) + 2 e“ = S0 2 + 2 H 2 0 

S0 4 2 “ / S0 2 

+ 0,09 

S 4 O 6 2 + 2 e =2 S 2 O 3 2 

s 4 o 6 2 '/s 2 o 3 2 - 

0,00 

2 H + ( aq ) + 2 e = H 2 

h + /h 2 

-0,44 

Fe 2+ + 2 e“ = Fe 

Fe 2+ / Fe 

-0,74 

Cr 3+ + 3 e“ = Cr 

Cr 3+ / Cr 

- 0,76 

Zn 2+ + 2 e~ = Zn 

Zn 2+ / Zn 

-1,67 

Al 3+ + 3 e = A1 

Al 3+ / A1 

- 2,37 

Mg 2+ + 2 e = Mg 

Mg 2+ / Mg 

-3,04 

Li + + e~ = Li 

Li + / Li 

-3,17 

K + + e“ = K 

K + /K 
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. jj£! AojUjI) (jh IuSjaII S jill lIijIS IaI£ uij ja A J U nil ^Ualll (JJaSJI £)l£ Ia1£ 

jA\ 4-iiLuSl ^ ,ja1] Ajl^ ja]| S jill dJl£ UI£ h/iSvu ^Ualll <jt£ Ia1£ 


: ^ 

; ^ iJxujIj C jULUjji JjW a \\ 

K + / K j Mn0 4 ~ / Mn 2+ u^L&l UaI 
7io(K + /K) = -3,17 V ‘ 7 i 0 (Mn0 4 7 Mn 2+ ) = + 1,49 V 

AAj^sj &A yz AjjLixuS Aljjl (jx 4 diLijLjjli /jC. -»KVi Ijcjia ' iajS^all ^ya Mll0 4 4_ia q 

; (II) JJ-iaJt CjIjjjjSI 

S 2 0 8 2 “/S0 4 2 “ J Fe 3 + /Fe 2+ M 

n 0 (S 2 0 8 2 - / S0 4 2 1 = + 2, 1 0 V ‘ n 0 (Fe 3+ / Fe 2+ ) = + 0,77V 
SO 4 2 SjSJI cj - 0 ^j£l Fe 2+ Sjii3l 

. jjjjjlull 3^u£VI SO 4 2 jl i (Fe 2 + ,S 04 2_ ) (II) 


Mn0 4 (aq) + 5 e + 8 Ff ( aq) - Mn 2+ ( aq) + 4 H 2 0(i) 




I SAjuo^VI 


Fe 2+ = Fe 3+ + e“ 


j! ^jiu 4 (jjlJjljt-cJl Clllj I ^jLuaJJ 5 SJjuo^V! 4j^lx-a 

I jjjLUJl 4 (n) Cj iV^-g 5 J CljLlxlA^)Jl 

Mn0 4 ( aq ) + 5 Fe 2+ ( aq ) + 8 H + ( aq ) = Mn 2+ ( aq )+ 5 Fe 3+ ( aq ) + 4 H 2 0(i) 

; AaLx* 4 luau 

Oxj + njg - = Re4j 

sio£bU a <taUJI Re d 2 = Ox 2 + n 2 e~ 

^ _jj — aAm^Vl aJaIx-q ( _4 c ’ i filial Lo^Jt-aa-j /( y Aajlo]l ^JaIx-oIIj /( ^ aJaI*a1I 


n 2 Ox^ + n l Red 2 = n x Ox 2 + n 2 Red x 
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4j£jaJl f. \ ujM l . n 


AjjI jxnAll d}jlc.l£i]| Ax.^}jud ^jjarMl (J*iaua AjujI^)^j (j^alaaj ^*ig J ^ 1c. ^A ^ 


A_ljI_ 


- 1 

-ojSII AjSj^JI j\ ) *j£jaJ I *L-uj£JI 


6 jq^k<cAl (J-aljxJlj Sjl^pJl laxjJall (J!La t l^_l3 Sjjj-bl <J-aljxJlj 

4 AjjlgiJl Ifljll ^ ^1\ AjjI^IjVI (j* 4 A-jjl )Af\ CIl^Uj Ac ja-\a j\ (Jc-1 9J jjjIj Cllaa j^Ixli <jl Ajii\ ) a]\ Ala^J j)SaJ 

l*la> I nl^i jl LiJaJ jl Ijujjuj jl UjI La] IIa (jj£j 

^jl jaft J^a] AaiajJl S-laJl . 2 
jLJL-uaj jUi^a <jlajj £j>- 

^)j«j ^Aj Lkj^L^a ^aU5 j_J a u^'nV t (j-a acj^^ lA^sa aIj^c ^ c '^> juj (jc- (jl ^juj] Jjqj > *1 (jl£ liLa ... >> 

<< Ai^jlLa ^^jC (jl ; Jj% (jl Vj AxjujJ V IxjJa ? cillijl (jAll ^-^.IjjJaJ AjxJjJa ^lj^.1 

^^)jujI LaAljl^,] Cllj.Aa> (jl ^3^ (jl (j^-aJ (jJJ^)AUa ^gJAa Lj^)Li La tili 4 (jl *UU*n (jlllix^a Ac^juJI (jl IIa ^ ')* a 

cJaJlj Actual! ^\ !LaJ 1^3 4 s-JaJLJ jl Ac^juoJ O'lh’l g^)AI Sail fi^A (jl Jjij (jl (j^J . c 5 ^)^VI Cljj^. (j-a L-LjI jl 

(Jj^llll IIa l^iLajuiljj £jLL (^1 A-uilll inr\ Lr^ J £J^>Jud C5"^ J aft 1 1 (Jj^all (jl (JjSj 4 Af\\ jxiftll CjVj^all ^ ^lla 

; 1 iyijjj A^l ILoIl CjUjSjJI 

AateUll (joibS — 
Aaaa^Jl SjjLla]| — 
jl_& Jai^Ja (jjjla^ — 

Sj ij^aSI (jjAxib Aja^jLaJl — 

(jLa 4 ^jj kill I^A ^jjxLq (JjjI jal A m x> AajSj J-axjjuoj (jl i. > laa (j-a^3l JjLk Ajl j\ j x>j A <Lx^. AjuIIa (J^l (j-a 4 

0j|^i3l ^.l jl cij jlc.UiL<JI ^.l j 

I^A AxjIaII A jVq^I 1 A-iLo jll 3^a]| 6^A (jlxjj Ljjaj i A-iLoj (Jj 4 UjI (jj^J (jl (j^J V ^1 JJJ3 jl^Lo (J^b^ ♦ 

(jjjbill 

AJIaI 

(jjlS^ll (j-kax J j^J ; ajjlxall A_uflj 
cPljAJI c>a*j ; pH -II l>j1— ^ 

A-ijLall jpi I^>j^ ; jl_c. lax x>> (jjjbs jl (JjI^q 4-ilaU ^jjjl ja 

^L^l JpLiSH 

AjLx. £.l_jjl I jbbj V (jjol Lbl jl^Lbl A-lg£ Clul£ lit A lix ^ (JjjLjS AjjSjJ AjjouIU ^JaJ AjI ^gjl jx>jA (Jc.Uj (jc. (J j_aj 

^ A-al^lLVI AjjuuIU jUla jl IjjiiS jjxjj ) . (jjjl—iill 

jjj-uJI ^jLlajSJI J^l all! 

A-iL&c. ^.lil A-juojjuaa^ Aflj^aJ ^jjx*n (jjjLLbl ^jl^Lbl A_ia^ ClulS lij A Ijx x> (jjol 4 jVAA AjjouHj £2^)^ AjI jx>jA (Jc-laj (jc. (Jj^j 

(JjjI J^ll 
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4 AjjuuIIj \ qjjAiaj aiA . <Uax!Luda]| A jviMt ClijlS 1 ag a <ju^)juj jmi A_lA jaj£Jl j ) A kod a 

. ( 0,1 S gs^' J^) 

1 Jill 

Jl I** 1 J"S 6 (Ag + , NO 3 ) A J^aall ^ Jjljjud L_lLul^)j 

(Jcr Lilli Cjji^jj (jJc-liLJI ( :, i,wj (j;\ i (1 — qJfLill) q^il (Jc-liliJI liA 

Ag + + Cl“ = AgCl : 

2 

4 (NaOH(aq)) Lp* q^^J J. f (HCl(aq)) q*-^ J 

OH“ + H 3 0 + = 2 H 2 0 : M q^' cM^U 

2 Aja^^U 

lit AjJaJ ^ AjjjJaxJl &\ jaj^tt ^ AjL^aLk ^ AjjI jajAtt qj>?y J 

A-uil A Jajuo) jJ UjjiaJ UxjIj tit IjL^. Ajujjoi 4 A_ilaU3l AjV^n Ia jjIaJ UxjLj 

aA\ "uaW S ulxall 

Cl“ f Ag + . 1 -tPI ' ** 

Ai^)xal A-ijlj]| qja ^)juo£ (J) ^1*1 Vi aiA qjl ^Lu (/* 1 J^ t A jW "ill A-iiSj qJaxlLudj la*lk^ qjl ^)aVI q^3 la qj£ \ )AA Ja a\$ \\ 

\ n)oj qJc.liHll U^ik'l t^gJ 4 Ajujjju^a A aj9j qjjAJia]| ^jt.viatt Aua£ ^jjjm*i qjjjLiill q^3 IaIj^jxJjujI qgi]| S.1 a]| aiA q^3 ( A 'NjVitt 
^xj aAa q^^xlLaJ Sjjtxall qjV t Sjjtxall A-UflJ £±ij labile. Ajujjjuot^ qjj£l3 J^xlall A-ia£ tal 

? Iaj^joj S^)aj l n)oj S^)a Jaj^jjuJl qjjoaj ^ (Jc-lillll (JjoSJ qjjfLj qjl qjfkaJ q)A ? ^I^JI liA La j qjji ami q^jl^j 

; L imit ! Jtlalt tiA <M 

Aj qgJLoid 3 q^J!^^ AjIj^ q^ic- ^ ^ Aj cjaLj a c > u ^>j q^^ 0 

j qj-lc' A_d1j fi^)a e-tall ikV LftJ . Ic- jli q^Ia^Jl 1 ( A’Vqj, W j 

q^a^iJl q^3 Ajja£ - 1 ^-j "Sf 3 ^- 3 4 ATqj. ^.lall qj -0 A-ia£Jl qjjofij qjll] AiaxlLuolj 1 ^) 1 ^)^. liA q^^jlLuil 

. Ai^ 

.V U^L ? ^ C > U^oj ^JU-al ^l^)juj A*J^ tal Ac.^)jaiJ qgi C > U^lj qjl£ ISjLuJ S-L-al! qjl qJjflJjoi Ja 

q]laxlLuj|^ Ajj^. Ajujo ^Jl ^L_j|j^]| qjLaxlLujI^ A^t^J 4 — 3 ^*- 3 A jV^Mt L^jj ^ q^t ^jjar'lj A qjq^tt q^3 

jjxlall A-ia£ U1 AjjouIU qjlali A-ia£Jl aiA qjl <2-Ll^. (, q^j^Jl q^i ^lall A_ia£ U^.j A-L^ia I^jJU q^llll q^JjVt A-UfllU AjjouIU 

^.qgJaJ qjc-lij j (Jc-lij q^jliaJJ liA j . aJjIs q^pa j^Jl q^i ^U2l A-la£ Ujl^. j l^J^a qgllll VijIjJI A-iialU AgjaulU lal 


qj^liilt (jj£j C-U^kJ t q^L-jS Aaj^J jblkl IajIJ U4AJ AjjI \A\*\ Al4^ jjlaj AjuLJL* qj^i qj^ 

. AjlViti d A j^uoj Ixjj-uj ji UJaj 


6 


^ tt j Jjaal 4oia jll AjuIIaII . 3 

Jfrlii ^ ( jc ) jl-lia 1-3 

; ^gA (Jclijll . (O 2 ) UJ> jj A l->mljj (Fe) fl.Vii^i (_Jc.Uj 

3 Fe(s) + 2 02(g) = Fes04(s) 

(JjAiJI I2& ^g2 ‘ 1 'J-* i >*>Vi *1 4jjlg-i]l l$jll ^ i^ya A jjl j aj£ A J j2aj AjuliLa (_J^i ^ya 

■ jA {x m ) '-o' ‘ {mol) -i (x ) JC’lijil (»JSj jlJio ^qjuoJ (JcrliSJl CjP 0 


^Uj jLcr 500 ml & l£j^ jt j^VI <LI 2 p 3 g 

. ( V M zz 22, 4 L ) J 6 jl jrJl Aa j:> (2P U JJ^ U^ 3 L?* \j A 



3 Fe + 

2 0 2 

Fe 304 


^ ojIaII 4_ia£ 

(t = o) yiaJt 

72f Fe ) 

n(0 2 ) 

0 

0 

^_9 ojLoll 0_lo£ 

(t) AjUi^l yiaJl 

n(Fe)-3x 

n(0 2 ) -2x 

X 

X 

ojIaII 4_ia£ 
Ajjlgjil 2JU1I 

n(Fe)-3x m 

n(0 2 ; -2x m 

X 

m 

X 

m 


JftliUi 2-3 

\' j»j3 ‘ _ <■ “•*■ ' Ajc. i (_^a 3 _ Clinic. liLd] I (J£ (Jj 3 4jjLa A. j a 5 g - *'"' (Jc.Uja]I c& Jc.1aLh]I 

4^a]I Jc-lilall \‘ 2 ‘ -**" “Uua]l _ (Jc-lilo (J£ sjLa 4 _ia£, ^4jlj 

. M(Fe) = 56 g / mol 2iua. ‘ Jc-liia <J£ SjIa 4oa£ Vj' * 

3 —2 

n( Fe) = — = 5,36 x 10 2 mol 
56 

0,5 

n(Or, ) = = 2,23 x 10 2 mol 

2 22,4 


/Z7 , 5 n n(Fe) 5,36 xlO- 2 1 

n(Fe) - 3x = 0 =>x = - = = 1,78 xlO 2 mol 


3 


3 


n(0 2 ) - 2 x = 0=>x = ^ 2y> = 2 > 23 * 70 ' 2 = 1,11 xl0~ 2 mol 
/'hr-Sfl ^iull 4 aj3 1 ‘5V ' ^jLi) j'-C' _?A (JoIsoaII 4oaj i 1,11x10 2 


mol (^A x -1 s j j» > ■"»" <ajs]I 
. x m = 1,11x10 mol g?A 
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; (jj£j A-uLgill aJUJI 



Fe 

o 2 

Fe 3 0 4 

SAAl A-iaS 

n(Fe)-3x m 

= 5,36 x 1(T 2 - 3 x 1,11 x 10 2 
= 2,03 x 10 2 mol 

n(0 2 )- 2x m 

2,23 x 10“ 2 - 2 x 1,11 x 10“ 2 
« 0 

x m 

1,1 lxlO -2 mol 


4-4 ijJ*-4 ,^ 4^1 Jg4 4*1 A SJ-4 4 - 14 $ LojIJ (jj£j 4jL_gJ , ; , J 


n (mol) 


(2 - Jl^l) n = f(x) 6 l 



x (mol) 

<Ua^5l» 

Jc.l£La V (j?\ t lj^i4^j£^Luj 0 j^a 3! Clua^ ilL&Il S^Lq c!jLia£ _jl ^jl (^jfLoj 

^UJ> ^1 — u jlc. Vj V (Jc-Ulil! AjI^j V aA^JI ^ tg aJj£ L* t UlliLo ^ 

.X = 1,11 X 10” 2 mol M 


Tl( Fe )—3x m = 0 t> ujfe cs^' tl( Fe ) CP 

fl(Fe)= 3 x 1,11 x 10 2 = 3,33 x 10 2 mol 
m(Fe) = M(Fe) x n (Fe) = 56 x 3,33 x 10“ 2 = 1,86 g 
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